Abstract This retrospective study assesses the efficacy of a mobile medical van in screening high risk individuals and identifying new cases of HIV and other sexually transmitted diseases (STDs) in an urban setting from July 1996 through March 1997. High risk sex and drug use were common, while consistent condom use was rare. Relatively few patients were screened for STDs; positive cases represented only a small proportion of the STD cases identified in the study community. The mobile program, however, accounted for 11.5% of all HIV tests conducted at public test sites in the city. Mobile medical programs have the potential to improve STD and HIV control efforts by providing services to high risk individuals who may lack access to care elsewhere. Doing so, however, will require more active case finding techniques, including new, less invasive techniques to test asymptomatic individuals.
INTRODUCTION
Rates of human immunodeficiency virus (HIV) and other sexually transmitted diseases (STDs) have reached epidemic proportions in many urban areas in America. Early case finding is an important aspect of disease control efforts, reducing both morbidity and further disease transmission. In the case of many STDs, definitive treatment can be provided at the time of case finding, breaking the chain of further transmission. In the case of HIV infection and other viral STDs, early identification may result in earlier treatment and reduced morbidity. In all cases, screening of high-risk individuals also serves as an important opportunity for health education and teaching to promote primary prevention of disease, even among those found not to be infected.
In the United States, most clinical services to increase case finding for HIV and other STDs have been provided in publicly funded STD clinics and HIV testing sites, as well as during routine testing of women during family planning and gynecological and prenatal care. Partner notification programs conducted by most state and local health departments also assist in identifying individuals who may have been exposed to syphilis, gonorrhea, or chlamydia and encouraging them to be tested and treated.
Mobile medical services represent an additional, innovative approach to case finding and disease control by bringing testing services and medical care directly to those populations at increased risk of HIV and other STDs, including drug users, their sexual partners, and sex workers. By providing care in the community on a walk-in basis, at little or no charge, such services attempt to break down many of the barriers faced by these individuals in accessing care from more traditional medical centers. Little is known, however, about the effectiveness of mobile medical services in the control of HIV and other STDs. Given the failure of more traditional approaches in controlling the epidemics of HIV and other STDs, and the inherent logic of bringing clinical preventive services directly to those most at risk, it is important to evaluate the contribution of mobile medical services to disease control efforts. Therefore, a descriptive study was conducted to assess the efficacy of one such mobile medical care program, the Community Health Care Van (CHCV) operating in New Haven, Connecticut, in HIV and STD case finding.
To address the general question of the effectiveness of a mobile medical service in identifying cases of HIV and other STDs, and the extent to which these efforts contribute to disease control efforts, this study specifically examined (1) the characteristics of individuals who received STD and HIV screening through the CHCV, including those variables associated with poorer access to health services and higher rates of STDs and HIV; (2) the prevalence of STDs and HIV among those individuals who received screening services through the CHCV; (3) the proportion of all syphilis, gonorrhea, chlamydia, and HIV cases reported from the study's catchment area during the study period which were identified by the CHCV; and (4) how the number and characteristics of STD and HIV cases identified by the CHCV compared to all other cases identified in the study's catchment area.
Literature Review
STDs and HIV infections are important clinical and public health problems in the United States, infecting more than 12 million Americans each year (CDC, 1993 , as cited in IOM, 1997 . While rates for many STDs, and particularly gonorrhea and syphilis, have slowly declined in the United States over many decades, rates ''still far exceed those of every other developed country'' (IOM, 1997, p. 28) . Conservative estimates of the economic costs in the United States of STDs, including sexually transmitted HIV infection, are impressive, totaling over $16 billion in 1994 (IOM, 1997, pp. 58-60) . Each year, an estimated 3 to 4 million individuals become infected with chlamydia (IOM, 1997, p. 34) , 800,000 with gonorrhea (IOM, 1997, p. 312) , 101,000 with syphilis (IOM, 1997, p. 312) , and 1 million with human papillomavirus (CDC, 1995 , as cited in IOM, 1997 , in addition to an unknown number with herpes simplex virus (HSV) and HIV.
STDs and HIV infection are not distributed evenly across the American population, but disproportionately affect those groups most marginalized economically and socially and with correspondingly poor ability to access health services (IOM, 1997, p. 162) . Non-White race is strongly associated with increased STD rates (CDC, 1999a; Tanfer, Cubbins, & Billy, 1995) and HIV infection (CDC, 1999b) . Drug users and their sexual partners have repeatedly been shown to be disproportionately affected by STDs (CDC, 1988; Chirgwin, DeHovitz, Dillon, & McCormack, 1991; Glaser & Grefinger, 1993; Greenberg, Singh, Htoo, & Schultz, 1991; Marx, Aral, Rolfs, Sterk, & Kahn, 1991; Rolfs, Goldberg, & Sharrar, 1990; Shafer et al., 1993; Webber, Lambert, Bateman, & Hauser, 1993) and HIV infection (CDC, 1999b; Chaisson et al., 1991; Chirgwin et al., 1991; Edlin et al., 1994) and individuals who are drug addicted face difficulties in accessing traditional health services (Bowdler, 1989; Hibbs et al., 1994; Weissman et al., 1995) . Extremely high rates of STDs have also been reported among women engaging in commercial sex in the United States, many of whom are also substance abusers (Edlin et al., 1994; Baseman, Ross, & Williams, 1999; Jones et al., 1998) .
There is a large amount of literature describing mobile medical and nursing services for the rural poor (Bell, 1975; Held, 1970; Garret, 1995) , migrant farmworkers (Stein, 1993) , and others facing primarily geographic barriers to accessing health services. Other mobile programs have focused on specialized screening and referral services, such as care for psychiatric patients (Koran, Sox, & Marton, 1984) and eye care (Hunter, 1975; Lawton, 1975; Mathieu, 1975; Morgan, 1975) . Few reports in the literature concern services for the urban poor; two such studies report on New Haven's CHCV (Barry et al., 1994; Heimer, Kaplan, O'Keefe, Khoshnood, & Altice, 1994) . While most of these reports describe program design and client characteristics, there is a paucity of literature reporting on the clinical outcomes of mobile medical services.
METHODS
A descriptive analysis was conducted of data obtained by retrospective review of the records of a mobile medical service operating in New Haven, Connecticut. A comparative analysis was conducted using these data and records from the Connecticut Department of Public Health on HIV testing and reportable STDs in New Haven. The 9-month study period extended from July 1, 1996, through March 31, 1997.
The Setting
New Haven is a small city in southern Connecticut with a racially diverse population of approximately 130,000. STD rates in New Haven are substantially higher than the nation as a whole. In 1997 New Haven reported 603 cases of gonorrhea (case rate of 487/100,000 population) and 853 cases of chlamydia (case rate of 688/100,000 population). These rates were substantially higher than the national rates of 123 per 100,000 for gonorrhea and 207 per 100,000 for chlamydia (Connecticut Department of1997, New Haven ranked 25th among the nation's metropolitan areas in the cumulative total of AIDS cases, with 5,280 cases (CDC, 1997) .
The burden of HIV and other STDs in New Haven is borne disproportionately by the city's non-White residents. In 1997, gonorrhea rates were 32.2 times higher among Blacks and 9.8 times higher among Hispanics compared to Whites. Chlamydia rates were 15.2 times higher among Blacks and 10.3 times higher among Hispanics compared to Whites (Connecticut Department of Public Health, 1997) . Similarly, Blacks and Hispanics were substantially overrepresented among AIDS cases reported in New Haven in 1999, accounting for two thirds of all reported cases (Connecticut Department of Public Health, 1999).
The Community Health Care Van
The CHCV is a modified 36-ft-long truck outfitted with two examining rooms, a waiting area, and a bathroom. Supplies available to diagnose STDs include GenProbe materials for the identification of gonorrhea and chlamydia, culture materials for HSV, a microscope for examination of wet mounts of vaginal fluids, and equipment for obtaining blood samples for syphilis and HIV serology testing. Staff include a nurse practitioner, social workers, a drug treatment counselor, an HIV test counselor, and an outreach worker. Several staff are Spanish speaking.
Between July 1, 1996, and March 31, 1997, the CHCV operated at least 4 days each week visiting sites in New Haven's poorest neighborhoods, including those with the highest proportion of Black and Hispanic residents. The van stopped at about six specified locations on a regular timetable during daylight hours, traveling in conjunction with the New Haven Health Department's needle exchange program. Patients entering the CHCV were asked whether they were seeking medical care, HIV testing alone, assistance with drug treatment, or some other service. Those seeking medical care were directed to a clinician and, when appropriate, were screened for STDs. No routine screening of asymptomatic patients for STDs was conducted. Patients seeking only HIV testing received pretest counseling from a trained counselor prior to having blood drawn and returned to the CHCV at a later date to obtain their test results.
Data Sources and Data Collection
Data for this study came from four sources. First, aggregate data describing all patient encounters on the CHCV during the study period were obtained and analyzed to provide a general understanding of the number and characteristics of clients seen on the van.
Variables examined included sociodemographic characteristics, sexual and drug-related risk behaviors, reasons patients sought care on the van, and their clinical diagnoses.
Second, a chart review was conducted of the medical records of all patients seen on the CHCV between July 1, 1996, and March 31, 1997, to identify those patients screened for an STD. Patients were defined as having been screened for an STD if (1) the medical record indicated either a complaint suspicious for an STD (e.g., urethral or vaginal discharge or a lesion) and a physical examination of the genitals or (2) there had been any diagnostic testing for one of the specified STDs (i.e., blood drawn for a VDRL, GenProbe, HSV culture, or a wet mount).
Third, information on all confirmed cases of syphilis, gonorrhea, and chlamydia reported by laboratories and health providers, and attributed to health providers in New Haven, was obtained from the STD Control Division of the Connecticut Department of Public Health. Eighty-five STD cases attributed to New Haven residents seen in private practices were excluded because it was not possible to determine whether the patient was actually seen in New Haven or in a suburban office of the medical practice. For technical reasons, the data set included all cases reported to the department during the 9-month study period, which is roughly equivalent to cases in which the clinical encounter occurred during the study period. Variables included in the data set were provider, disease, date of patient encounter, age, gender, and race/ethnicity of client.
Finally, information on all HIV tests conducted by publicly funded New Haven providers during the study period was obtained from the Connecticut Department of Public Health. Major variables of interest include sociodemographic characteristics of individuals tested, their self-reported sexual and drug-related risk behaviors, whether they had previously been tested for HIV, and the results of each test.
Analytic Methods
Standard statistical methods for categorical data analysis were used to describe the characteristics of all client encounters on the CHCV, the sociodemographic and risk variables of clients screened for STDs on the CHCV, screening procedures employed, the results of such testing, and final clinical diagnoses. The association of selected variables with a positive STD diagnosis was investigated by calculating odds ratios with 95% confidence intervals. Analysis of data on all cases of gonorrhea, chlamydia, and syphilis reported from New Haven consisted first of an analysis of the association between sociodemographic variables and diagnosis.
Next, characteristics of cases from the CHCV were compared to those from all other New Haven providers combined, using chi square and Fisher's Exact test, as appropriate. Data on HIV testing were analyzed using chi square to examine differences in sociodemographics, risk variables, and test results between the CHCV and all other New Haven test sites combined. All data analyses were conducted using EpiInfo, Version 6.1 statistical software (USD, 1994) .
RESULTS
Between July 1, 1996, and March 31, 1997, 712 individual clients visited the CHCV a total of 1,227 times. Threehundred thirty-two of these visits were for medical care or advice, while the rest were for HIV testing and results, for assistance from the CHCV's addiction treatment counselor, or for other nonmedical reasons such as picking up condoms, food, or clothing.
Most patients seen on the CHCV were male (57.8%) and non-White (78.4%), and nearly half (46.5%) had not graduated from high school. Two thirds (68.2%) were age 18 through 50. A substantial number were homeless (7.7%) or living in the homes of family or friends (33.2%). Three quarters were unemployed, and 43.2% cited public benefits as their primary source of income. A substantial number (16.3%) had been incarcerated in the 6 months prior to their first visit to the CHCV.
Most patients seen on the CHCV were sexually active (75.6%) and a substantial minority had engaged in behaviors at high risk for HIV and STD transmission, including exchanging sex for money or drugs (24.0%) and injection drug use (36.5%). Relatively few (27.7%) had ever sought services from the city's needle exchange program. A minority of patient visits to the CHCV were for HIV (9.9%), substance abuse (8.2%), or sexual health concerns (4.9%) (see Table 1 ). Of those patients who sought medical attention, a significant number were diagnosed with problems related to HIV (18.1%), substance abuse (13.3), or sexual health (13.9) (see Table 2 ). Most diagnoses, however, were for more routine primary care problems.
Between July 1, 1996, and March 31, 1997, there were only 24 clinical encounters on the CHCV (involving 23 individuals) in which a patient was screened for an STD other than HIV. Most patients screened for STDs on the CHCV were young (64% under the age of 30), male (63%), and Black (59%). Most reported a high level of sexual and drug-related risk behaviors: 4 individuals reported having exchanged sex for money or drugs, only 2 individuals reported consistent condom use, and 8 had injected drugs.
Of the 24 patient encounters involving STD screening, 16 (67%) had positive physical findings on examination, including urethral, cervical, or vaginal discharge; cervical motion tenderness; or an observable genital lesion, and 11 of them were given a clinical diagnosis of gonorrhea, chlamydia, syphilis, trichomoniasis, or genital HSV. Only two of the five clinical diagnoses of gonorrhea and none of the six diagnoses of chlamydia were confirmed by laboratory testing (i.e., GenProbe), and no diagnosis of syphilis, trichomoniasis, or HSV was confirmed by serology, microscopic examination, or viral culture. In addition to diagnoses of the STDs reviewed in this study, a diagnosis of another STD or genitourinary (GU) problem, including genital warts, nongonococcal urethritis, pregnancy, vaginal yeast infection, bacterial vaginosis, and urinary tract infection, was made in 16 of the 24 patient visits involving screening for STDs.
We had intended to compare characteristics of STD cases identified by the CHCV with those identified by other New Haven health care providers. Of the 1,250 adult cases of gonorrhea, chlamydia, and syphilis reported to the Connecticut Department of Public Health by New Haven providers between July 1, 1996, and March 31, 1997, however, only 5 were attributed to the CHCV, limiting the analysis. Using Fisher's Exact test, appropriate for this small sample, no significant age or racial differences were found between these few CHCV cases and all New Haven cases. All of the CHCV cases were in males, compared to only 33.4% of cases from all other New Haven providers (p < 0.01). Between July 1, 1996, and March 31, 1997, 2,150 adults (age ‡ 15 years) were tested for HIV infection in New Haven's publicly funded test sites, including the CHCV. Sociodemographic characteristics and risk behaviors of individuals tested on the CHCV were compared to those tested at all other test sites combined, to assess the extent to which the CHCV was able to offer testing to a population not reached by other providers, whether those tested by the CHCV were indeed at substantial risk of HIV infection, and whether the CHCV's testing program contributed significantly to the identification of new cases of HIV infection.
During the study period, 247 individuals were tested for HIV on the CHCV, accounting for 11.5% of all tests conducted in the city's public test sites. Table 3 presents sociodemographic characteristics of test takers, comparing CHCV patients with those tested elsewhere. CHCV patients were significantly more likely to be Black or Hispanic, were more likely to be residents of the city of New Haven, and were more likely to have public health insurance or to be uninsured. Table 4 compares the self-reported risk behaviors of patients tested on the CHCV with those tested elsewhere in New Haven. Among males, those tested on the CHCV were more likely to have had sex with a female partner, to have participated in prostitution, and to have injected drugs, but were less likely to have had sex with another man or to have had sex with a partner known by them to be infected with HIV. Among females tested for HIV, there was little difference in the risk behavior of those tested on the CHCV and those tested elsewhere, with the exception that women tested on the CHCV were significantly more likely to have injected drugs.
Among all 203 individuals tested for HIV on the CHCV in whom a clear positive or negative result was reported, 8 (3.9%) were HIV positive, a nearly identical proportion to those testing positive at all other sites combined (3.8%).
Over two thirds of patients tested at all sites, including the CHCV, had previously been tested for HIV (CHCV 69.6%, other sites 67.8%). Similar to the proportion in other sites, of the 8 patients who tested positive for antibodies to HIV on the CHCV, only 1 had never been tested before and 1 had previously tested positive.
CONCLUSIONS
Improving disease control efforts for HIV and other STDs will require improved case finding to identify infected individuals at an early stage of infection and provide them with treatment and counseling to reduce both morbidity and further disease transmission. Unfortunately, many of the individuals at highest risk for HIV and other STDs lack regular access to medical care and are less likely to receive clinical preventive services. In addition to health education and other outreach programs, mobile medical programs represent an innovative approach to linking high-risk populations with the services they need. There is little information, however, to evaluate the efficacy of such mobile programs in disease control efforts. This study uses data from several sources to evaluate the efficacy of one such program in New Haven, Connecticut. The program intentionally targets drug users, sex workers, and other residents of the city's poorest communities, by linking its operational schedule to that of the city's needle exchange program.
In this study, patients seen by the mobile medical program had a number of characteristics associated with poor access to care, echoing the result of two previously published reports concerning New Haven's Community Health Care Van (Barry et al., 1994; Heimer et al., 1994) . The majority were non-White and unemployed, nearly Source: CHCV patient records, Yale AIDS Program. Note. Six-hundred forty diagnoses were assigned to patients in the course of 332 medical visits to the CHCV. Three-hundred eighteen patients had at least one diagnosis, while 14 had none. The total number of medical visits is used as the denominator for calculating percentages. *Includes acute intoxication and substance abuse treatment. Also includes pregnancy-related concerns. àIncludes upper and lower respiratory infections, pharyngitis, asthma, allergies, nonspecific cough, and shortness of breath.
§Includes dermatological problems such as acne and excema, abscesses, skin infections, and minor trauma such as abrasions.
half lacked a high school education, and nearly half lacked their own place to live. A substantial number were at risk of HIV and STDs: most were sexually active, many were involved in prostitution, and one third had injected drugs. Those individuals screened for STDs by the mobile medical program tended to reflect the characteristics of all patients seen by the program. The majority were young, male, Black, poorly educated, and unemployed. Most were drug users, many of them injection drug users. Few used condoms consistently, and several were involved in prostitution.
It was not possible in this study to estimate the prevalence of STDs among the mobile program's patients, as so few were actually screened. Of the patients tested for HIV by the mobile program, 3.9% were infected, a rate which is indicative of the high level of risk behavior in this population and the epidemic nature of HIV in New Haven.
During the study period, the mobile medical program contributed little to identifying new cases of gonorrhea, chlamydia, and syphilis in New Haven, accounting for only 0.4% of adult cases reported. The mobile service, however, accounted for 11.5% of all HIV tests conducted in the city and 10.7% of all positive HIV tests. This discrepancy between the low numbers of clients screened for STDs and the fairly high number tested for HIV suggests both the apparent willingness of high-risk individuals in poor communities to be screened for asymptomatic disease and perhaps also their reluctance to submit to a physical examination in the setting of a mobile van. It may also be reflective of the relatively high level of public consciousness about AIDS, compared to other STDs.
The mobile medical service identified few cases of STDs or HIV, precluding any useful comparison of the characteristics of these cases to the characteristics of all other cases identified in New Haven during the study period. The fact that the mobile medical service reported a similar proportion of positive HIV tests to all other public HIV testing sites, however, suggests that overall, the mobile program did not test a higher risk population, in spite of the fact that clients tested by the mobile service were more likely to be non-White, to be injection drug users, and among male clients, to be more likely to be heterosexual and involved with prostitution than were individuals tested elsewhere. It is also interesting to note that the mobile medical service appears to have provided HIV testing and counseling services to a group of individuals who generally already had access to it, as two thirds of those tested by the program had previously been tested elsewhere. 
Implications for Practice
This research provides important information on the role of a mobile medical program in addressing the health care needs of a poor, urban population at high risk for HIV and other STDs. First, it is clear that in the poor, urban community studied, there is a significant population which is characterized by factors associated with poor access to health care and by high-risk behavior, and that traditional methods for STD and HIV control are inadequate. As Aral and Holmes (1991) specifically note, controlling the STD and HIV epidemics in the inner city will require the kind of community outreach and medical services offered by the mobile medical service, to target high-risk individuals in poor communities. Second, this study demonstrates that a mobile program is able to provide care to a population which, in general, has increased health care needs and difficulty accessing services. Most of the program's clients were seen within a few blocks of New Haven's hospital outpatient clinics and community health centers, suggesting that there are significant barriers for this population in accessing care in these more traditional clinical settings. The mobile medical program appears to offer an important package of services which are complementary to those provided in these other settings. In addition, the acceptability and popularity of the mobile program with drug users, sex workers, and others at high risk for a variety of poor health outcomes suggest that a mobile medical program can serve as a base for a range of health promotion and clinical services directed at this population.
Third, it is noteworthy from a public health standpoint that such a large proportion of the medical care delivered by the mobile program was for preventative care and to address issues of infectious diseases, including HIV, other STDs, tuberculosis, and vaccinations. While it may be impossible for a mobile medical program to address all of the primary medical care needs of its clients, this study suggests that such programs may be an important approach to meeting at least the preventive health care needs of poor urban communities. §Includes recipients of blood products, health care workers, and individuals who had sex with persons believed to be at increased risk of HIV, such as hemophiliacs and transfusion recipients.
Fourth, the fact that the mobile medical program was able to provide HIV testing and counseling to a large number of quite high-risk individuals, and identify several new cases of HIV infection, suggests that this service can successfully be implemented by a mobile program. Of particular note is the finding that the risk profile of individuals tested by the mobile program differed in several respects from that of individuals tested in other, more conventional test sites. Through its linkage with the needle exchange program and other efforts to reach drug users and sex workers, the mobile program appears to be a means to provide this service to a population not served as well by other providers.
Fifth, in spite of the mobile medical program's ability to target high-risk individuals and provide HIV testing, it was able to contribute only very modestly to STD case finding efforts in New Haven. While very high-risk individuals used the program's medical services, STD screening took place in only 24 client encounters, and only 11 clients were diagnosed with one of the specified STDs during the 9-month study period. In particular, it is unlikely even were the program to be expanded that the mobile medical service could impact significantly on the prevalence of STDs in the community given the current configuration of services.
Finally, this study suggests that STD screening efforts, even when conducted in the community and targeting high-risk individuals, are unlikely to identify high numbers of cases as long as the only individuals screened are those who seek medical care and have complaints suspicious for an STD. Screening of asymptomatic women during routine gynecological and prenatal care has long been accepted medical practice and an important method of case finding. Recent research similarly suggests the merit of routine screening of asymptomatic, high-risk individuals using noninvasive testing of urine (Anestad et al., 1995; Beltrami, Cohen, Hamrick, & Farley, 1997; van Doornum et al., 1995; Lee et al., 1995; Ridgway et al., 1996; Schachter et al., 1995) . For a mobile medical service to significantly contribute to STD case finding may require a program in which high-risk individuals are screened using such noninvasive techniques, which are likely to be far more acceptable to asymptomatic individuals than obtaining urethral or cervical cultures. Coupled with the on-site medical care available on a mobile medical van, such an approach could lead to the identification and treatment of a large number of STD cases. Doing so could also contribute significantly to local HIV control efforts through reducing the increased infection and transmission associated with STDs.
Several limitations of this study must be noted which affect its generalizability. First, this study examined the clinical outcomes of one particular program, operating in the specific context of a small East Coast urban center. The dynamics of HIV and STD epidemiology, and issues affecting access to care for high-risk individuals, could well be different in other settings. Second, the study period reported on here was relatively short. A sustained, long-term intervention program could result in different outcomes. Finally, this research is limited by its observational design. A prospective study comparing outcomes in intervention and nonintervention communities would be a stronger design to assess the efficacy of a mobile medical service in HIV and STD control efforts.
